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STRUCTURE OF STACKED INTEGRATED CIRCUITS AND METHOD FOR 

MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

Field of the invention 

5 The invention relates to a structure of stacked integrated circuits and method 

for manufacturing the same, in particular, to a structure of stacked integrated 
circuits in which integrated circuits can be effectively stacked so as to faciHtate 
the manufacturing processes. 

Description of the related art 

O 

10 In the current technological field, every product needs to be light, thin, and 



iji small. Therefore, it is preferable that the integrated circuit has a small volume in 

Q order to meet the demands of the products. In the prior art, even if the volumes 

of integrated circuits are small, they only can be electrically connected to the 
circuit board in parallel. Because the area of the circuit board is limited, it is not 

1=1 

15 possible to increase the number of the integrated circuits mounted on the circuit 

ry 

y board. Therefore, it is difficult to make the products small, thin, and light. 

n 

To meet the demands of manufacturing small, thin, and light products, a lot 
of integrated circuits can be stacked. However, when stacking a lot of integrated 
circuits, the upper integrated circuit will contact and press the wirings of the lower 
20 integrated circuit. In this case, the signal transmission to or from the lower 
integrated circuit is easily influenced. 

Referring to FIG. 1, a structure of stacked integrated circuits includes a 
substrate 10, a lower integrated circuit 12, an upper integrated circuit 14, a 
plurality of wirings 16 and 17, and an isolation layer 18. The lower integrated 
25 circuit 12 is located on the substrate 10. The isolation layer 18 is located on the 
lower integrated circuit 12. The upper integrated circuit 14 is stacked on the 
isolation layer 18. That is, the upper integrated circuit 14 is stacked above the 
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lower integrated circuit 12 with the isolation layer 18 interposed between the 
integrated circuits 12 and 14. Thus, a proper gap 20 is formed between the lower 
integrated circuit 12 and the upper integrated circuit 14. According to this 
structure, the plurality of wirings 17 can be electrically connected to the edge of 
the lower integrated circuit 12. Furthermore, the plurality of wirings 17 
connecting the substrate 10 to the lower integrated circuit 12 are free from being 
pressed when stacking the upper integrated circuit 14 above the lower integrated 
circuit 12. 

However, the above-mentioned structure has the disadvantages described 
hereinbelow. During the manufacturing processes, the isolation layer 18 has to 
be manufactured in advance, and then, it is adhered to the lower integrated circuit 
12. Thereafter, the upper integrated circuit 14 has to be adhered on the isolation 
layer 18. As a result, the manufacturing processes are complicated, and the 
manufacturing costs are high. 

To solve the above-mentioned problems, it is necessary for the invention to 
provide a structure of stacked integrated circuits in order to improve the stacking 
processes of the integrated circuits, facilitate the manufacturing processes, and 
lower down the manufacturing costs. 



It is therefore an object of the invention to provide a structure of stacked 
integrated circuits and method for manufacturing the same in order to effectively 
stack the integrated circuits and increase the manufacturing speed. 

It is therefore another object of the invention to provide a structure of 
stacked integrated circuits and method for manufacturing the same in which the 
stacking processes can be simplified because an isolation layer can be 
simultaneously formed on the integrated circuit when coating the adhesive layer. 

It is therefore still another object of the invention to provide a structure of 
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Stacked integrated circuits and method for manufacturing the same in which the 
adhesive layer and isolation layer can be formed simultaneously by a general 
coater. Thus, no other apparatus should be prepared for manufacturing the 
stacked integrated circuits. 

According to one aspect of the invention, a structure of stacked integrated 
circuits includes a substrate, a lower integrated circuit, a plurality of wirings, an 
adhesive layer, and an upper integrated circuit. The substrate has a first surface 
formed with signal input terminals, and a second surface formed with signal 
output terminals. The lower integrated circuit has a first surface and a second 
surface. The first surface of the lower integrated circuit is adhered to the first 
surface of the substrate while the second surface of the lower integrated circuit is 
formed with a plurality of bonding pads. The wirings have first ends and second 
ends. The first ends are electrically connected to the bonding pads of the lower 
integrated circuit while the second ends are electrically connected to the signal 
input terminals of the substrate. The adhesive layer is coated on the second 
surface of the lower integrated circuit and includes adhesive agent and filling 
elements. The upper integrated circuit is stacked above the second surface of the 
lower integrated circuit with the adhesive layer inserted between the upper and 
lower integrated circuits. The lower integrated circuit is adhered to the upper 
integrated circuit by the adhesive agent. A predetermined gap is formed between 
the lower and upper integrated circuits by the filling elements. 

According to this structure, the lower integrated circuit is free from being 
pressed and damaged by the upper integrated circuit when stacking a plurality of 
integrated circuits. Thus, the stacking processes can be facilitated and the 
manufacturing costs can also be lowered. 



FIG. 1 is a cross-sectional view showing a conventional structure of stacked 
integrated circuits. 
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FIG. 2 is a cross-sectional view showing a structure of stacked integrated 
circuits in accordance one embodiment of the invention. 

FIG. 3 is a schematic illustration showing the structure of stacked integrated 
circuits of the invention. 

FIG. 4 is a schematic illustration showing the structure of stacked integrated 
circuits in accordance with another embodiment of the invention. 



Referring to FIG. 2, the structure of stacked integrated circuits according to 
the invention includes a substrate 24, a lower integrated circuit 32, a plurality of 
wirings 40, an adhesive layer 42, and an upper integrated circuit 48. 

The substrate 24 has a first surface 26 and a second surface 28. The first 
surface 26 is formed with signal input terminals 29 for transmitting the signals 
from the integrated circuit to the substrate 24. The second surface 28 is formed 
with signal output terminals 30 for transmitting the signals from the integrated 
circuit to the circuit board (not shown). The signal output terminals 30 can be 
connected to a plurality of metallic balls 30 arranged in the form of a ball grid 
array {EGA). 

The lower integrated circuit 32 has a first surface 34 and a second surface 
36. The first surface 34 is adhered onto the first surface 26 of the substrate 24. 
The second surface 36 is formed with a plurality of bonding pads 38 for 
electrically connecting to the substrate 24. 

First ends of the plurality of wirings 40 are electrically connected to the 
bonding pads 38 of the lower integrated circuit 32, while second ends of the 
plurality of wirings 40 are electrically connected to the signal input terminals 29 
of the substrate 24, respectively. Thus, the signals from the lower integrated 
circuit 32 can be transmitted to the substrate 24. 

The adhesive layer 42 is coated on the second surface 36 of the lower 
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integrated circuit 32. The adhesive layer 42 consists of adhesive agent 44 and 
filling elements 46. The adhesive agent 44 and the filling elements 46 are mixed 
together and can be coated onto the second surface 36 of the lower integrated 
circuit 32 using a general coater. The adhesive layer 42 is unevenly coated on the 
second surface 36 of the lower integrated circuit 32, as shown in FIG. 3. 

Referring again to FIG. 2, the upper integrated circuit 48 is stacked on the 
second surface 36 of the lower integrated circuit 32 and is bonded or adhered to 
the lower integrated circuit 32 by the adhesive agent 44. At this time, the uneven 
adhesive layer 42 is pressed and flattened. A gap 50 is formed between the 
lower integrated circuit 32 and the upper integrated circuit 48 by . using the filling 
elements 46. The bonding pads 38 to which the plurality of wirings 40 connect 
to are located within the gap 50. The wirings 40 may be connected to the lower 
integrated circuit 32 by way of, for example, wedge bonding. Thus, the wirings 
40 is free from being pressed by the upper integrated circuit 48 when stacking the 
upper integrated circuit 48 above the lower integrated circuit 32. In this 
embodiment, the adhesive layer is coated on the central portion of the second 
surface of the lower integrated circuit. 

Referring to FIG. 4, the adhesive layer 42 may also be coated at the 
periphery or four comers or periphery of the second surface 36 of the lower 
integrated circuit 32. In this case, a stable contact surface between the upper 
integrated circuit 48 and the lower integrated circuit 32 can be obtained. 

The structure of the stacked integrated circuits of the invention and method 
for manufacturing the same have the following advantages. 

1 . A gap 50 between the upper integrated circuit 48 and the lower integrated 
circuit 32 can be easily formed by using the adhesive layer 42 consisting of the 
adhesive agent 44 and the filling element 46. Thus, the wirings 40 located inside 
the gap 50 is free from being pressed and damaged by the upper integrated circuit 
48. 
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2, The stacking processes can be simplified by coating the adhesive agent 44 
and the filling element 46 onto the lower integrated circuit 32 at the same time. 

3. The manufacturing costs can be lowered because the adhesive layer 42 
can be coated by a general coater. The apparatus for bonding the isolation layer 
18 is no longer needed. 

While the invention has been described by way of example and in terms of 
preferred embodiments, it is to be understood that the invention is not limited to 
the disclosed embodiments. To the contrary, it is intended to cover various 
modifications. Therefore, the scope of the appended claims should be accorded 
the broadest interpretation so as to encompass all such modifications. 
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